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(54) METHOD FOR PRODUCING HONEYCOMB STRUCTURE 



(57) A process for producing a honeycomb struc- 
ture, which comprises adding water to a mixed raw ma- 
terial of a raw material powder and a binder, kneading 
the mixture to obtain a plastic mixture, molding the plas- 
tic mixture into a honeycomb shape to obtain a green 
honeycomb structure, drying the structure by a step in- 



cluding hot-air drying, and firing the resulting dried hon- 
eycomb structure, wherein the binder contains hydrox- 
ypropyl methyl cellulose as a major component. The 
process can produce a crack-free high-quality honey- 
comb structure rapidly at a low cost. 
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Description 

Technical Field 

[0001] The present invention relates to a process for producing a honeycomb structure. More particularly, the present 
invention relates to a process for producing a honeycomb structure, which can produce a crack-free high-quality hon- 
eycomb structure rapidly at a low cost. 

Background Art 



[0002] Honeycomb structures have a structure in which a plurality of through-holes are formed by thin partition wails, 
in a honeycomb shape. Of such honeycomb structures, those made of a ceramic material [e.g. silicon carbide (SiC)] 
are in use as an exhaust gas purification apparatus for capturing and removing the fine particle carbon present in an 
exhaust gas emitted from a diesel engine, etc. 

15 [0003] Honeycomb structures have hitherto been produced by a process which comprises mixing a ceramic material 
with a binder composed mainly of methyl cellulose, adding, to the resulting mixed raw material, a liquid medium, ordi- 
narily water in a given amount, kneading the mixture to obtain a plastic mixture, molding the plastic mixture into a 
honeycomb shape to obtain a green honeycomb structure, subjecting the green honeycomb structure to hot-air drying, 
and firing the dried honeycomb structure. 

20 [0004] In this production process, however, the rate of removing the liquid medium component in the green honey- 
comb structure is small and the rates of drying at the su rface and inside of the green honeycomb structure differ largely 
from each other; therefore, there has been a problem in that the green honeycomb structure comes to have a strain 
caused by a difference in contraction on drying between the surface and inside of the green honeycomb structure and 
cracks are generated in the dried honeycomb structure. 

25 [0005] In contrast, a process is proposed in which a green honeycomb structure is dried by a drying step consisting 
of a combination of hot-air drying and microwave drying or dielectric drying, to remove, by the microwave drying or the 
dielectric drying, the most part of a liquid medium present in the green honeycomb structure. In the case of a honeycomb 
structure using a non-electroconductive ceramic material (e.g. cordierite), the whole honeycomb structure can be dried 
rapidly and uniformly; therefore, the process is advantageous in that the generation of cracks caused by drying can 

30 be prevented significantly. 

[0006] In the production process, however, when an electroconductive ceramic material [e.g. silicon carbide (SiC)] 
is used, the applied microwave or the like is absorbed at the surface of the green honeycomb structure and drying is 
insufficient at the inside where the microwave or the like does not reach. Therefore, when the ratio of removal of the 
liquid medium in the green honeycomb structure by microwave drying or the like is high, for example, higher than 65%, 

35 a strain appears owing to a difference in contraction on drying between the surface and inside of the green honeycomb 
structure; as a result, there have been cases that cracks are generated in the dried honeycomb structure or significant 
heat generation takes place at the surface of the green honeycomb structure, resulting in complete combustion of the 
binder during the drying step. 

[0007] On the other hand, when the ratio of removal of the liquid medium in the green honeycomb structure by 
40 microwave drying or the like is low, for example, not higher than 65%, the rate of removal of the liquid medium from 
the green honeycomb structure is small and a difference in drying rate appears between the surface and inside of the 
green honeycomb structure; as a result, a strain appears as well in the molded structure owing to a difference in 
contraction on drying between the surface and inside of the green honeycomb structure and it may form cracks in the 
dried honeycomb structure. 

45 [0008] Meanwhile, there are proposed processes for producing a honeycomb structure, wherein a green honeycomb 
structure is dried by vacuum drying orfreeze-drying and thereby the surface and inside of the green honeycomb struc- 
ture can be dried uniformly regardless of the kind of the ceramic material used (see Japanese Patent Nos. 2612878, 
3015402, etc.). 

[0009] In these production processes, however, since drying is conducted uniformly, an extremely long drying time 
50 and accurate control of drying conditions are necessary; therefore, there have been problems in that quick production 
is difficult and a high production cost is required. 

Disclosure of the Invention 

55 [0010] The present invention has been made in view of the above problems and aims at providing a process for 
producing a honeycomb structure, which can produce a honeycomb structure rapidly at a low cost without generating 
cracks. The present inventor made a study in order to achieve the above task and, as a result, found out that by drying 
a green honeycomb structure prepared from a mixed raw material using a binder containing, as a major component, 
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a hydroxypropyl methyl cellulose having particular properties, especially a hydroxypropyl methyl cellulose having a 
water separation ratio of 40% or more, rapid and uniform drying of green honeycomb structure is possible regardless 
of the kind of the raw material powder used. The present invention has been completed based on the finding. 
[0011] According to the present invention there is provided a process for producing a honeycomb structure, which 

5 comprises adding water to a mixed raw material of a raw material powder and a binder, kneading the mixture to obtain 
a plastic mixture, molding the plastic mixture into a honeycomb shape to obtain a green honeycomb structure, drying 
the structure by a step including hot-air drying, and firing the resulting dried honeycomb structure, characterized in that 
the binder contains hydroxypropyl methyl cellulose as a major component (hereinafter, this process may be referred 
to simply as "the first embodiment). 

10 [0012] In the production process according to the present invention, the hydroxypropyl methyl cellulose which is a 
major component of the binder, preferably has a water separation ratio specified by the following formula (1), of 40% 
or more. 

15 water separation ration = (Wb - Wa)/(Wb) x 1 00 (1 ) 

(In the formula, Wa is a gel weight after water separation and Wb is a gel weight before water separation). 
[0013] The binder may further contain at least one kind selected from the group consisting of methyl cellulose, hy- 
droxyethyl cellulose, carboxymethyl cellulose and a polyvinyl alcohol. 
20 [0014] In the production process, the mixed raw material is preferably a mixture of 68 to 98% by weight of a raw 
material powder, 2 to 1 5% by weight of a binder and 0 to 30% by weight of additives. 

[001 5] In the production process, the drying step preferably includes a step of hot-air drying capable of removing the 
liquid medium in the green honeycomb structure by an amount of 35% or more and more preferably further includes 
a step of microwave drying and/or dielectric drying. 
25 [0016] Also in the production process according to the present invention, there is provided a process for producing 
a honeycomb structure, characterized in that the raw material powder contains SiC in an amount of 50% or more 
(hereinafter, may be referred to as "the second embodiment"). 

[0017] In the second embodiment as well, the hydroxypropyl methyl cellulose which is a major componentof the 
binder, preferably has a water separation ratio specified by the following formula (1), of 40% or more. 

30 

water separation ration = (Wb - Wa)/(Wb) x 1 00 (1 ) 

(In the formula, Wa is a gel weight after water separation and Wb is a gel weight before water separation). 
35 [0018] In this embodiment as well, the binder may contain, in addition to hydroxypropyl methyl cellulose, at least one 
kind selected from the group consisting of methyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose and a 
polyvinyl alcohol. 

[0019] In this embodiment, the mixed raw material is preferably a mixture of 68 to 98% by weight of a raw material 
powder containing SiC in an amount of 50% or more, 2 to 1 5% by weight of a binder and 0 to 30% by weight of additives. 
40 [0020] In this embodiment as well, drying of the green honeycomb structure preferably includes a step of hot-air 
drying capable of removing the liquid medium in the green honeycomb structure by an amount of 35% or more and 
more preferably further includes a step of microwave drying and/or dielectric drying. 

[0021] In the production process according to the present invention, there is also provided a process for producing 
a honeycomb structure, characterized in that the raw material powder contains SiC and a metal in a total amount of 
45 90% or more (hereinafter, may be referred to as "the third embodiment"). 

[0022] In the third embodiment as well, the hydroxypropyl methyl cellulose which is a major component of the binder, 
preferably has a water separation ratio specified by the following formula (1 ), of 40% or more. 

50 Water separation ration = (Wb - Wa)/(Wb) x 1 00 (1 ) '\ (1 ) 

(In the formula, Wa is a gel weight after water separation and Wb is a gel weight before water separation). 
[0023] Of course, in this embodiment as well, the binder may contain, in addition to hydroxypropyl methyl cellulose, 
at least one kind selected from the group consisting of methyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose 
55 and a polyvinyl alcohol. 

[0024] In this embodiment, the mixed raw material is preferably a mixture of 68 to 98% by weight of a raw material 
powder containing SiC and a metal in a total amount of 90% or more, 2 to 15% by weight of a binder and 0 to 30% by 
weight of additives. 
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[0025] In this embodiment as well, drying of the green honeycomb structure preferably includes a step of hot-air 
drying capable of removing the liquid medium in the green honeycomb structure by an amount of 35% or more and 
more preferably further includes a step of microwave drying and/or dielectric drying. 

Best Mode for Carrying Out the Invention 

[0026] The modes for carrying out the present invention are specifically described below. 
1. First embodiment 



10 



[0027] In the first embodiment of the present invention, first, a raw material powder is mixed with a binder containing 
hydroxypropyl methyl cellulose as a major component, to prepare a mixed raw material. 

[0028] The raw material powder used in the first embodiment contains a ceramic material such as inorganic oxide, 
inorganic carbide, inorganic nitride, inorganic boride, semiconductorand the like, and its mixture with a metal or the like. 
15 [0029] As the ceramic material contained in the raw material powder, there can be mentioned, for example, those 
containing at least one kind selected from the group consisting of silicon, titanium, zirconium, silicon carbide, boron 
carbide, titanium carbide, zirconium carbide, silicon nitride, boron nitride aluminum nitride, aluminum oxide, zirconium 
oxide, mullite, raw materials for cordierite, aluminum titanate, sialon, kaolin and talc. 

r0O3O] The ceramic material may be composed of any of various crystalline substances (e.g. a-crystalline substances 
and p-crystalline substances) and amorphous substances and may be a mixture of two or more kinds of crystal systems. 
[0031] As the metal contained in the raw material powder, there can be mentioned those containing at least one kind 
selected from the group consisting of copper, aluminum, iron, nickel and silicon. These metals can be used singly or 
in combination of two or more kinds. 

[0032] The metal is contained in the raw material powder in an amount of preferably 5 to 80% by weight, more 
25 preferably 1 0 to 60% by weight, particularly preferably 20 to 40% by weight. 

[0033] The binder used in the present invention contains hydroxypropyl methyl cellulose as a major component. 
Incidentally, the major component means its being contained in an amount sufficient to exhibit an intended effect in 
the production process according to the present invention. 

[0034] By using hydroxypropyl methyl cellulose as a major component of the binder, rapid and uniform drying is 
30 possible particularly in hot-air drying; rapid and uniform drying is possible in a drying step described later, not only 
when cordierite of low electroconductivity is used as the raw material powder but also when SiC of high electrocon- 
ductivity or the like is used as the raw material powder; and a crack-free high-quality honeycomb structure can be 
produced. 

[0035] Therefore, the binder may be hydroxypropyl methyl cellulose alone or, as long as the above-mentioned effect 
35 is exhibited, a mixture of hydroxypropyl methyl cellulose with other methyl cellulose or the like. However, preferred is 
a binder containing hydroxypropyl methyl cellulose in an amount of 70% by weight or more, more preferred is a binder 
containing the cellulose in an amount of 80% by weight or more, particularly preferred is a bindercontainingthecellulose 
in an amount of 90% by weight or more. 

[0036] When the amount is less than 70% by weight, rapid and uniform drying is difficult in hot-air drying described 
40 later; as a result, the honeycomb structure obtained may generate cracks. 

[0037] Further, hydroxypropyl methyl cellulose which is a major component of the binder, preferably has a water 
separation ratio of 40% or more. 

[0038] When the water separation ratio is less than 40%, rapid drying by hot-air drying described later is difficult, a 
strain appears during drying owing to a difference in contraction on drying, between the inside and outside of green 
45 honeycomb structure, and the resulting honeycomb structure may generate cracks. 

[0039] Here, "water separation ratio" is an index of the easiness of drying of cellulose derivative and was measured 
by a method shown below. 

[0040] First, there was prepared an aqueous solution which contains 1% by weight of methyl cellulose and 1% by 
weight of a cellulose derivative to be evaluated (2% by weight in total); 50 g of this aqueous cellulose derivative solution 
so was heated in a closed vessel at 90°C for 1 hour. In this case, the weight of the cellulose derivative gel formed by 
heating is measured and taken as a gel weight before water separation. 

[0041] Then, the cellulose derivative gel was allowed to stand on a net placed in another closed vessel and heated 
again at 90°C for 1 hour to separate water from the gel. The cellulose derivative gel in which a certain amount of water 
was separated by heating, is measured for weight and the weight is taken as a gel weight after water separation. 
55 [0042] Lastly, a water separation ratio is determined from the weights before and after water separation, using the 
following formula (1). 
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Water separation ratio = (Wb - Wa)/(Wb) x 1 00 (1 ) 

(In the formula, Wa is a gel weight after water separation and Wb is a gel weight before water separation). 
5 [0043] A hydroxypropyl methyl cellulose having a water separation ratio of 40% or more can be prepared, for example, 
by making hydroxypropyl methyl cellulose to have a methoxyl substitution degree of 29 to 30% by weight and a hy- 
droxypropyl substitution degree of 9 to 12% by weight. 

[0044] As the usable binder otherthan hydroxypropyl methyl cellulose, there can be mentioned, for example, mixtures 
of hydroxypropyl methyl cellulose with at least one kind selected form the group consisting of methyl cellulose, hydrox- 
ys yethyl cellulose, carboxylmethyl cellulose and a polyvinyl alcohol. 

[0045] The mixed raw material used in the present invention may be mixed with other additives as necessary. 
[0046] As other additives, there can be mentioned, for example, a crystal growth aid, a dispersing agent for promoting 
dispersion in a liquid medium described later, and a pore former. 

[0047] As the crystal growth aid, there can be mentioned, for example, magnesia, silica, yttria and iron oxide; as the 
'5 dispersing agent, there can be mentioned, for example, ethylene glycol, dextrin, fatty acid soap and a polyalcohol; as 
the pore former, there can be mentioned, for example, graphite : wheat flour, starch, a phenolic resin and a polyethylene 
terephthalate. 

[0048] The mixed raw material used in the present invention is preferably a mixture of 68 to 98% by weight of a raw 
material powder, 2 to 15% by weight of a binder and 0 to 30% by weight of additives; more preferably a mixture of 70 
20 to 95% by weight of a raw material powder, 3 to 10% by weight of a binder and 0 to 25% by weight of additives; 
particularly preferably a mixture of 75 to 90% by weight of a raw material powder, 3 to 8% by weight of a binder and 0 
to 20% by weight of additives. 

[0049] When the content of the raw material powder is less than 68%, sintering may be insufficient and, when the 
content is more than 98%, molding may be impossible. When the content of the binder is less than 2%, molding may 
25 be impossible and, when the content is more than 15%, cracks may be generated in firing. When the content. of the 
additives is more than 30%, cracks may be generated in firing. 

[0050] In the process for producing a honeycomb structure according to the present invention, next, the above- 
mentioned mixed raw material is mixed with a given amount of water, followed by kneading, to obtain a plastic mixture. 
[0051] The amount of water mixed is preferably 1 0 to 40 parts by weight, more preferably 1 5 to 35 parts by weight, 
30 particularly preferably 15 to 30 parts by weight relative to 100 parts by weight of the mixed raw material. 

[0052] When the amount is less than 1 0 parts by weight, the plasticity of the raw material composition is insufficient, 
making its molding difficult. When the amount is more than 40 parts by weight, the raw material composition has fluidity, 
making its molding difficult as well. 

[0053] In the process for producing a honeycomb structure according to the present invention, then, the above- 
35 mentioned plastic mixture is molded into a green honeycomb structure. 

[0054} There is no particular restriction as to the method of molding. However, extrusion is preferred from the stand- 
point of mass production. 

[0055] Specifically, there can be mentioned, for example, a molding method which comprises molding a plastic mix- 
ture into a cylindrical shape using a vacuum pug mill and then molding the cylindrical shape into a honeycomb shape 
to using a ram extruder. 

[0056] In the process for producing a honeycomb structure according to the present invention, then, the green hon- 
eycomb structure is dried by a step including hot-air drying, preferably a step including hot-air drying capable of re- 
moving a liquid medium present in the green honeycomb structure by 35% or more. 

[0057] In the present invention, since a binder containing hydroxypropyl methyl cellulose as a major component is 
45 used, rapid and uniform drying is possible even when there is used a step including hot-air drying (in particular, a step 
including hot-air drying capable of removing a liquid medium present in the green honeycomb structure by 35% or 
more), and a crack-free honeycomb structure can be produced rapidly at a low cost. 

[0058] The drying step may include, besides the above, for example, at least one kind selected from the group 
consisting of microwave drying, dielectric drying, reduced pressure vacuum drying and freeze-drying. 
so [0059] The drying step preferably includes, of these drying, microwave drying and/or dielectric drying, for rapid drying. 
[0060] In the process for producing a honeycomb structure according to the present invention, lastly, the dried hon- 
eycomb structure obtained by the above-mentioned drying step is fired. 

[0061] There is no particular restriction as to the method of firing, and the firing can be conducted by an ordinary 
method. 



55 



2. Second embodiment 

[0062] In the second embodiment of the present invention, first, a raw material powder containing 50% by weight or 
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more of silicon carbide (SiC) is mixed with a binder containing hydroxypropyl methyl cellulose as a major component, 
to prepare a mixed raw material. 

[0063] Thereby, a green honeycomb structure can be dried rapidly and uniformly as described later, even when there 
is used, for production of a honeycomb structure, a raw material powder containing 50% by weight or more of silicon 
5 carbide (SIC) which has a very high mechanical strength and a high electrical conductivity and is difficult to subject to 
microwave drying or dielectric drying. 

[0064] The raw material powder used in the second embodiment can contain, besides silicon carbide (SiC), a ceramic 
material containing at least one kind selected from the group consisting of silicon, titanium, zirconium, silicon carbide, 
boron carbide, titanium carbide, zirconium carbide, silicon nitride, boron nitride, aluminum nitride, aluminum oxide, 

10 zirconium oxide, mullite, raw materials for cordierite, aluminum titanate, sialon, kaolin and talc. 

[0065] The ceramic material may be any of various crystalline substances (e.g. a-crystalline substances and 
crystalline substances) and amorphous substances and may be a mixture of two or more kinds of crystal systems. 
[0066] The binder used in this embodiment is the same as described in the first embodiment, but preferably contains, 
as a major component, a hydroxypropyl methyl cellulose having a water separation ratio of 40% or more because a 

15 raw material powder of high electrical conductivity is used. 

[0067] In this embodiment, then, the above-mentioned mixed raw material is mixed with water, followed by kneading, 
to obtain a plastic mixture; the plastic mixture is molded into a honeycomb shape to obtain a green honeycomb structure. 
[0068] The preparation and molding of the plastic mixture are conducted in the same manner as in the first production 
process. 

20 [0069] In the second embodiment of the present invention, then, the green honeycomb structure is dried. The drying 
of the green honeycomb structure can be conducted, for example, by a step containing at least one kind selected from 
the group consisting of hot-air drying, microwave drying, dielectric drying, reduced pressure drying, vacuum drying 
and freeze-drying. 

[0070] In particular, there is preferred a step containing hot-air drying capable of removing a liquid medium in the 
25 green honeycomb structure by 35% or more and, for quicker drying, there is more preferred a step further containing 
microwave drying and/or dielectric drying. 

[0071] In this embodiment of the present invention, lastly, the dried honeycomb structure obtained by the above 
drying step is fired. 

[0072] The method of firing is the same as in the first embodiment. 



30 



3. Third embodiment 



[0073] In the third embodiment of the present invention, first, a raw material powder containing SiC and a metal in 
a total amount of 90% or more is mixed with a binder containing hydroxypropyl methyl cellulose as a major component, 

35 to prepare a mixed raw material. 

[0074] Thereby, various dryings such as hot-air drying, microwave drying, dielectric drying and the like, described 
later can be conducted rapidly and uniformly even when there is used, in order to produce a honeycomb structure, a 
raw material powder containing, in a total amount of 90% or more, a metal and SiC having a very high electrical 
conductivity and difficult to subject to microwave drying and dielectric drying. 

^0 [0075] As the metal contained in the raw material powder, there can be mentioned one containing at least one kind 
selected from the group consisting of copper, aluminum, iron, nickel and silicon. These metals can be used singly or 
in combination of two or more kinds. 

[0076] The metal is contained in the raw material powder in an amount of preferably 5 to 80% by weight, more 
preferably 10 to 60% by weight, particularly preferably 20 to 40% by weight. 

45 [0077] The raw material powder used in the third embodiment can contain, besides SiC and a metal, a ceramic 
material containing at least one kind selected from the group consisting of silicon, titanium, zirconium, silicon carbide, 
boron carbide, titanium carbide, zirconium carbide, silicon nitride, boron nitride aluminum nitride, aluminum oxide, 
zirconium oxide, mullite, raw materials for cordierite, aluminum titanate, sialon, kaolin, talc, etc. 
[0078] The ceramic material may be any of various crystalline substances (e.g. a-crystalline substances and (3- 

so crystalline substances) and amorphous substances and may be a mixture of two or more kinds of crystal systems. 
[0079] The binder used in the third embodiment is the same as described in the first embodiment but preferably 
contains, as a major component, -a hydroxypropyl methyl cellulose having a water separation ratio of 40% or more 
because a raw material powder of high electrical conductivity is used. 

[0080] In the third embodiment of the present invention, then, in the same manner as in the second embodiment, 
55 the above-mentioned mixed raw material is mixed with water, followed by kneading, to obtain a plastic mixture; the 
plastic mixture is molded into a honeycomb shape to obtain a green honeycomb structure. 

[0081] The preparation and molding of the plastic mixture are conducted in the same manner as in the first embod- 
iment. 
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[0082] Then, the thus-obtained green honeycomb structure is dried. 

[0083] The drying of the green honeycomb structure can be conducted by a step containing at least one kind selected 
from the group consisting of hot-air drying, microwave drying, dielectric drying, reduced pressure drying, vacuum drying 
and freeze-drying. 

5 [0084] In particular, there is preferred a step containing hot-air drying capable of removing a liquid medium in the 
green honeycomb structure by 35% or more and, for quicker drying, there is more preferred a step further containing 
microwave drying and/or dielectric drying. 

[0085] In the third embodiment of the present invention, lastly, the dried honeycomb structure obtained by the above 
drying step is fired. 

10 [0086] The method of firing, the firing conditions, etc. are the same as in the first embodiment. 

[0087] The present invention is described more specifically below by way of Examples. However, the present inven- 
tion is in no way restricted by these Examples. 

(Example 1) 

15 

[0088] A mixed raw material consisting of 300 kg of silicon carbide (SiC) as a ceramic raw material, 25 kg of a binder 
composed of a hydroxypropyl methyl cellulose having a water separation ratio of 37% and 1 .2 kg of a surfactant (po- 
tassium laurate) was kneaded with 85 kg of water for 50 minutes using a kneader. The kneaded material was molded 
into a cylindrical shape using a vacuum pug mill. The cylindrical shape was passed through a ram extruder to obtain 
20 a honeycomb structure having a diameter of 150 mm, a slit width of 0.3 mm and a cell density of 47 cells/cm 2 . The 
green honeycomb structure obtained was cut into a length of 200 mm, followed by drying for 15 minutes using a 
microwave drier of 1 .6 kW. 

[0089] Then, the resulting material was dried at about 120°C for 2 hours using a hot-air drier to remove the water in 
the green honeycomb structure completely to obtain a dried honeycomb structure. 

25 

(Examples 2 to 18 and Comparative Examples 1 to 6) 

[0090] Dried honeycomb structures were obtained in the same manner as in Example 1 except that raw materials 
and binders shown in Tables 1 and 2 were used and microwave drying was conducted for times shown in Table. 2. 

30 
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(Evaluation methods and evaluation) 
1. Evaluation methods 
5 [0091] 

(1) Microwave drying ralio and hot-air drying ratio 

In Examples 1 to 18 and Comparative Examples 1 to 6, each green honeycomb structure obtained from an 
extruder was cut into a length of 200 mm, and the weight (W1) was measured at that point. Then, the structure 
10 was dried using a microwave drier and the weight (W2) was measured at the time when microwave drying was 

completed. Lastly, drying was conducted using a hot-air drier and the weight (W3) was measured at the time when 
hot-air drying was completed. Using these weights (W1, W2 and W3), microwave drying ratio and hot-air drying 
ratio were determined from the following formulae (2) and (3): 

15 

Microwave drying ratio = (W1 - W2)/(W1 - W3) x 1 00 (2) 



and, 

20 

Hot-air drying ratio = (W2 - W3)/(W1 - W3) x 1 00 (3). 

(2) Generation of cracks 

After the completion of drying using a hot-air drier, generation of cracks in dried honeycomb structure was 
25 observed visually. 

2. Evaluation 

[0092] In each of Examples 1 to 1 8 wherein hydroxypropyl methyl cellulose was used as a binder, the hot-air drying 
30 ratio was 35% or more but the molded structure after drying generated no cracks. In particular, in Examples 10 to 16 
wherein there was used a raw material powder containing a metal powder and having an electrical conductivity higher 
than in Examples 1 to 9, there was used a binder B or C each consisting of a hydroxypropyl methyl cellulose having 
a water separation ratio of 40% or more and therefore a crack-free dried material could be obtained although the hot- 
air drying ratio was 35% or more. 
35 [0093] In contrast, in Comparative Examples 1 to 6 wherein no hydroxypropyl methyl cellulose was used as a binder, 
cracks generated in all Comparative Examples other than Comparative Example 2, wherein the hot-air drying ratio 
was 35% or more, although no cracks generated in Comparative Example 2 wherein raw materials for cordierite were 
used as a ceramic raw material, the microwave drying ratio was 78% and the hot-air drying ratio was 22%. 

40 Industrial Applicability 

[0094] According to the process for producing a honeycomb structure according to the present invention, a crack- 
free high-quality honeycomb structure can be produced rapidly at a low cost. Therefore, the present process is thought 
to have high industrial applicability. 

45 

Claims 

1. A process for producing a honeycomb structure, which comprises adding water to a mixed raw material of a raw 
so material powder and a binder, kneading resulting mixture to obtain a plastic mixture, molding the plastic mixture 

into a honeycomb shape to obtain a green honeycomb structure, drying the structure by a step including hot-air 
drying, and firing resulting dried honeycomb structure, characterized in that a binder contains hydroxypropyl 
methyl cellulose as a major component. 

55 2. A process for producing a honeycomb structure according to Claim 1 , wherein the hydroxypropyl methyl cellulose 
has a water separation ratio represented by the following formula (1), of 40% or more: 
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water separation ration = (Wb - Wa)/(Wb) x 1 00 (1) 
(in the formula, Wa is a gel weight after water separation and Wb is a gel weight before water separation). 

5 

3. A process for producing a honeycomb structure according to Claim 1 or 2, wherein the binder further contains at 
least one kind selected from the group consisting of methyl cellulose, hydroxyethyl cellulose, carboxymethyl cel- 
lulose and a polyvinyl alcohol. 

10 4. A process for producing a honeycomb structure according to any of Claims 1 to 3, wherein the drying of the green 
honeycomb structure includes a step of conducting hot-air drying to remove 35% or more of the water present in 
the green honeycomb structure. 

5. A process for producing a honeycomb structure according to Claim 4, wherein the drying of the green honeycomb 
15 structure further includes a step of conducting microwave drying and/or dielectric drying to remove the water 

present in the green honeycomb structure. 

6. A process for producing a honeycomb structure according to any of Claims 1 to 5, wherein the mixed raw material 
is obtained by mixing 68 to 98% by weight of the raw material powder, 2 to 15% by weight of the binder and 0 to 

20 30% by weight of other additives. 

7. A process for producing a honeycomb structure according to Claim 6, wherein the raw material powder contains 
50% or more of SiC. 

25 8. A process for producing a honeycomb structure according to Claim 6, wherein the raw material powder contains 
SiC and a metal in a total amount of 90% or more. 

9. A process for producing a honeycomb structure according to Claim 8, wherein the metal contains at least one kind 
selected from the group consisting of copper, aluminum, iron, nickel and silicon. :■ 

30 

Amended claims under Art. 19.1 PCT 

1. (Amended) A process for producing a honeycomb structure, which comprises adding water to a mixed raw 
35 material of a binder and a raw material powder containing 50% or more of SiC, kneading resulting mixture to obtain 

a plastic mixture, molding the plastic mixture into a honeycomb shape to obtain a green honeycomb structure, 
drying the structure by a step including hot-air drying, and firing the resulting dried honeycomb structure, charac- 
terized in that the binder is a hydroxypropyl methyl cellulose having a methoxy substitution degree of 28.1 to 
30.0% by weight and a hydroxypropyl substitution degree of 5.7 to 12.0% by weight as a major component. 

40 

2. A process for producing a honeycomb structure according to Claim 1 , wherein the hydroxypropyl methyl cellulose 
has a water separation ratio represented by the following formula (1 ), of 40% or more: 

45 water separation ration = (Wb - Wa)/(Wb) x 1 00 (1) 

(in the formula, Wa is a gel weight after water separation and Wb is a gel weight before water separation). 

3. A process for producing a honeycomb structure according to Claim 1 or 2, wherein the binder further contains 
so at least one kind selected from the group consisting of methyl cellulose, hydroxyethyl cellulose, carboxymethyl 

cellulose and a polyvinyl alcohol. 

4. A process for producing a honeycomb structure according to any of Claims 1 to 3, wherein the drying of the 
green honeycomb structure includes a step of conducting hot-air drying to remove 35% or more of the water present 

55 in the green honeycomb structure. 

5. A process for producing a honeycomb structure according to Claim 4, wherein the drying of the green honeycomb 
structure further includes a step of conducting microwave drying and/or dielectric drying to remove the water 
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present in the green honeycomb structure. 

6. A process for producing a honeycomb structure according to any of Claims 1 to 5, wherein the mixed raw material 
is obtained by mixing 68 to 98% by weight of the raw material powder, 2 to 1 5% by weight of the binder and 0 to 

5 30% by weight of other additives. 

7. (Deleted) 

8. A process for producing a honeycomb structure according to Claim 6, wherein the raw material powder contains 
10 SiC and a metal in a total amount of 90% or more. 

9. A process for producing a honeycomb structure according to Claim 8, wherein the metal contains at least one 
kind selected from the group consisting of copper, aluminum, iron, nickel and silicon. 

15 
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